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Pi.'KO, V.M

Chlorosise in plants due to iron and mangannse ?eficiency
in soils. Bot.shur. 45 ne.8:1232-1235 Ag '60.
(MIRA 13:8)

1. Astrakhansiaya gosudarstvennays oblastnaya ?el'skokho-
syaystvenoays opytnaya stantsiya, g. Astrakhan’.
(Chlorosis (Plants)) (Plants, Bffect of irom on)
(Plante, Bffect of manganeee on)
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BULGAKOV, X.P., tnnd.aol'skokho:.nnuk. otv,

PIL'KO, Vl:din;;n::;;;yezich;‘d‘; LALECEITS, G., teknn.red.
red. . e

nv BSSR.
(Pertility of the soils of ¥White Ruseia] Plodorodie pochv

Jdit-ry, 1999, 195 p.
Minsk, Gos,izd-vo BSSR, Red,sel'khoz 1 y (NIRA 13:6)

(White Russia--Soils)
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PIL'RO, V.M., kand. anl'akokhnzynystvannykh nnuk
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" ne,l:R-RL
(MIRA 12:1)

5011 survays in Vilayka istri-t. Za~latalie

Ja '59, ‘
{(Vilaykn Diatrict--Snil gurvays)
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Contest for high-speed operators in Bratislava. Radio no.8:22
Ag '55. (MIRA 8:10)
(Bratislava, Cthechoslovakia--Radio--Competitione)
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Pili¢s , L. Use of me'allic calcium; an excerpt from an article, p. 13.
Peaceful use of thermonucle-.r eneriy. p. lh.
The antiprotor. p. lE.
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The Exhibition of Minin. in Paris. p. 22.
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Genesis of eiectrostatic charye in the textile industry. p. 210

Vol. 11. No. 12, June 1556,
MUSZAK1 ELET

T=CHNOLO 7Y

Budapest, Hun.arx
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33815

Sél)? 62,000 /001 /095 /237
AD52/A151

Pilous Vaciav

TITLE: Weld!ing xast steel witn 1% Cr [ 4CcH 422905 (CnSN4229C5) ]

FERIODICAL: Referativnyy zhurnal, Metallurgiys, no. 1, 1962, 12, abstract 1E6%
(Zvaranie, 10, no. 7, 1961, 198 - 202; Slovakian; summery in
English, Russian, German)

TEXT: It {s pointed out that stainiess steel with 1% Cr 1s brittle and
nard and unsultab.e for welding, - In accordance with the technology of produc- CX(
tion, castings after naving been taken out of the mold are subjected to soft

ennealing at 706 - "SLCC with a slow cocling-down. In this state thelr hard-
ness and o g eve low. Caatings repaired by welding must undergo heat treat-
ment prior to welding (hardening at 950-1,000°C with air cooling and tempering
at 700 - 750°C). After neat treatment the surface of castings 1s ground, mag-
netic control and handiing of defec%s before welding are done, The welding is
performed with E384 or 13% Cr-Ni electrodes. Prior to welding the castings are

Card 1/2
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33815

S/1}7ﬁ52/DQO/DC1/395/23"
We . ding cast steel . AUS2/A101

preheated to 25C - uOC?". The finai heet treatment consists of diffusion an-
nealirg et 950  1,050°C, nardening at 400-950°C and tempering at 700-720°C.

V Tariscva

(Abstrazter's note: Complete *rans.a*ion]

Card 2/2
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fel O (
AUTHORS : houtsky, J., tarnineer, Candilate of Sciences, and Pilous, V.,

Lrooneer, candilare of Sciences

TITLE: celline modifred 120 chromium steels used at the lenin work: .n
- v
{'izen
ey N - - ' . ’ ’ .
veRICDICAL: varacsay sbharnmik, ro. 1, 90l 154-109
- ’ v
NI VTLC Leransy zavody (Lerir works) an Ilzen, 1n co-aperation w.th ioe
) Lo . ¥ o I
elektrodovra VK (Llectrode Plant. VIKG) in Ostrava and the ZAZ 1n Zamberk, Jdeve-
lo;ed the L 5~ elevirade tor weldains T 3% and T 89 steels which are used b “he

Lenin sworks for production ¢! pover cquiment desirned for service ot terparatares

up to 00000, The weld metal of the o 39 ¢ciectrode has a chemical composit.w

similar to the T 5= steel (approvimately .16 o0y 119 Sry b N 20 LDV 4
and is of martensicic structure with a ferrite-delta content up te Sa. Tt

mechanical values at 2092, and the creep-strength values at LOOVC after heat trear-

-

ment are relatively h:rh and satisfactory for both T 58 and T 59 parent metdals.
telding is done with preheating to 350=400°C. Before heat treatment, the welded

Card 1/2
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2/Ca6/62/000/ 00 /oCT/iT
veldine modified 124 chromium <teels ... pO07/D102
foint has to be cocled below 1FCUJ, then a full heat treatment, and eventuaiiy
sefinine, 15 performed.  Tor extreme caser tempering afl 73¢9 for ~ hours with
coolint in air is recommended.  The notch-toughness vaiues of the weld-parent
metal transition correspond to ttoce of the T 58 and T 59 parent metals. Theve 4
are 20 ficure:, and 4 tanles. (Technical editor: Doctor of Natural sciences na. <7

y .
Zavletalek, VUZ Bratislava)

’ v
ASSOCTIATION: Leninovy zavody {(lerin works), Plzen
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e

KouTsKy, J., doc., inz., C.8c.; PLLOUS, V., inz., C.8¢.

Conference of the lumanian Academy of Sciences in Timi
1listy 18 no. 31224226 Mr '63.

goara. Hut

1. Zavody V.1. Lenina, Plzen.
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TR , B073/8335
. AUTHORS: Koutsky, Les poctor Engincer, Candidate of Sciencos,
T : : and_gilggg;_!,, Engineer, Candidate of Sciences
ilf'TiTLE:L'_ ' Confercnce of the Rumanian Academy of Sciences in
R Timisoara ‘ | _
' PERIODICAL: Hutnické 1isty, no. 3, 1963, 224 - 226
C PEXT: ' A conference on the welding and testing of metals,

<Q400nv.nbd_by tho Tochnical Section of the Rumanian Acadeny of
.. " Sedences was held in rTimisoarabetween October 12 ond 15, 1962.
‘j_gTho_followins papers wvere read: “Academician Miclosi: sclection

L of steels for welded structuresj. professor Doctor St. Nadasan:
T,presbnt_:tato-of'tohtins stoels; Academician K.K. Khrenov: new
eurrent sources for electrice-arc welding; Engineer Ton Avram:
methods and equirnent for welding pressure vessols and pipes made

of carbon and olloy”-toels:(review of throe papers submitted bY
47 inaividual authors)i Professor Engineer Dan Mateoscu? welded

1 budlding and machine structures (reviev of four papers submitted
by indivicual authors); Engineer’Josit Hajdu: static and dynamic:
' tests (review of six pnpora'lubmitt’d by individual authors); b

APPROVE :
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1

L ' | M27334/631000/663/0641004
':;;Conferengo of .... E073/B335

Engineer Viorel Miclosi: ‘pressﬁre-vreld:lng and additives (review _
. of three papers submitted by individual authors); Engineer Ovidiu

./ ; 'Centea:  flame=-.and electric-arc-cutting of metals (review of seveml
77 submitted ‘papers); Enginecr M. Ratiu: test methods and test
machines (review of four individualy submitted papers);

‘Engineer T. Salagean: additive materials (review paper summarizing
experience geined in the manufacture of additive wires, electrodes

‘and fluxes: in Rumania); Enginecer V1. Popovici: various processes
. ‘of welding high-grade alloy steels (review of several presented

individual papers); PEngineer L. Boleantu: non-destructive testing

:of metals (review of three submitted individual papers, including
‘one on using betatrons for defectoscopy purposes)} .
"Engineer A, Ivancenco: now methods of welding (revievw paper on
‘welding undeér flux, welding in a protective carbon~-dioxide
“atmosphere and in an argon atmogphere);' Engineer A. Bernath:

“ fatigue-testing of motals (review of seven individually submitted

"papers); Engineer Josif Bonescu: problems of testing welding
‘machines -and of work safety (review paper). The conference was
“attended by over 230 Rumanian and:40° foreign: e
_gbesigljsts (5 Cuech, 7 Polish, 9 East Germen, 17 Hungorien).
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Thojuthor- ‘consider the contribution of Academician Miclosi

-/ the "selection of steel for voldod structures” to :o th: ::-ton
i interesting, - .

‘?ﬁf‘-’lassocnr'om_‘ i z’vn.. p:uun '
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LOBL, Karel, inz,, kandidat technickych ved; PILOUS, Ya?}av, ins,

Welding th.ck-walled austenitic castings for the power .a:usry.

1, Statni vyzkumny ustav materi a technologie, Prahaj
Vyzkumny a zkusebnl ustav, Len.n zavody Plzen,
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Ammmmglfﬂxanmw,J.,PiuM§ V,, Pokorny, H,

; Developing mociiiea stee.s witn 0% Or o for steam ana gas tartine
t parts at the piants im, V., 1. Lenin at izen (Hepubit £ oedte-
. slovakia)
w
PERIODICAL:; Referativnyy zhurna., “Masnirostroyenive, o, 10, L0,
abstract L2628 (“Zvarac, sb.", .wi, v, 1C, T R
Russian, German and bBngllsh surmaries) -

TFXT: A highiy heat-resistant T S6 ntee, grade of thg martensite Lvpe

been developed (0.16 - ..% €, 1..9 - 12.5% Cr, 2.0 - 2.5% W UG - TRV

6.5 - ..0% Ni), which ls usead in the manufacture of forged gas turbine part..

Anotner newly developed heat-resistant T %59 grade steel (0:10 - 0,156 C, 1.5 -

13.5% Cr, 0.5 - 0.88 W, 0.10 - 0.2046 V, 0.5 - 1,04 Ni) représents a transition ¥V
grade between the classic stee) with .2% Cr and 1ts highly hdat-resistant modifi- v
cation, and 1s suitable for tne manufacture of cast parts operating at ~OO%

After oil-hardening at 1,050°C and tempering at 680°C the T 58 grade steel has

Card 1/2
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Developing modified steeis w.in,

o BC k&/mmz, ‘g = Ov org/mit, o=
tions Jor the T 59 grale steeyl are .04
(6 nours) (air) or 70C%:
ay = 5 - 6 kgn/em<,
velded with electroaes havitg Uae Same
Juch eiectrodes, which nave oeern specialiy
F 584, yleld seams witrnout cracss

e
v

alaa hrﬂ
(& nsurs) (oo
(0 rours) (air); L ’“Jr@VIVI. 5 = OY rg/n
The mocified stee. graues

ﬂnvnuht\u.
aeve,opea with the branas i+ oF A

with a (reep

CIA-RDP86-00513R001340910005-8

5/1?5/,//’3"' VAT
AN/

= v orgivem®,  The ptlnus

vlirg inoa.ry, r

T 5& and T bd withe 109 7o
oraperties as the ban oot

.init at 10GPC which o rresprnds

to the values of the stee.s t. te wei..led (at 10¢, 00C hours ana H0CYC Nt ey

than 1. kg/mm2 for the T 58 grade an: + w/mmc for the T

E 58 electrodes produced from a Stee’
seam with 8, = 1.5 - 2.5 war/cne,
treatment,

The E 58M electrodes contair. {.s - O .n%

e

T 59 grade stee.). The

modified with 2 - 2,54 W and V, yie.: a
this vaiue being 4.C - 8 kgm/cm®
These electrwuns wre suitable for weid! ng material up t

ress, intermediate anneaiing i{s rquA.eu wlth material of greater th:
ubstracte"'s note:

after jneat
Some thi
TKness

no 2designatin:

g‘ven] and are suitabie for we.ding mnter&a; of more than 35 mm thickness in tne

case ozguxintermediate annea.ing being impracticable.

E 58M electrode over thne g 58 grade is the higher a
after welding and

amounts to 1.8 - 3 kgm/cm©
(Abstracter's note: Complete translation]
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The advantage .{ the
valu of the former, wni~n
-9 kgm/cm after heat treatm nt,

Ya. Polyakov
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AUTHOR: _ Pilous, Vaclav, Ihé. CZECH/ 34=59-5-9/19
TITLE: weldability of Skocda T-56 High Creep Strength

Cq—W—Mo-Y steels in the Forged State (Svaritelnost
¥drupevne oceli Cr-w-Mo-V &koda TH56 v kovanem stavu)

PERIODICAL: Hutnické Listy, 1959, Nr 5, PP 429-43%5 (Czechoslovakia)

ABSTRACT: Jhis steel (which is patented in several countries) has

been developed by the Research Laboratories of the

&voda Works., It is 3 ferritic-pearlitic alloy steel
and is made with alloying elements relatively easily
avasilable 1in Czechoslovakia. 1t is intended for
producing castings for steam turbines and in the forged
state for rotors of 100 to 20U MW unit rating turbineg
operating with steam of an initial temperature of 5657°C.
It is superior to the Cr-W-V steels TBW-50 and Loc-7%15
at present used for the same purpose. In the work
described in this paper the metallurgical aspects of
the weldability of this steel in the forged state Were
investigated using Vv Lof Spec Extra Czech produced
(Cr-lo-V) electrodes. The results can be gummarised thus:

card 1/% 1. The steel Bkoda 156 is weldable only in the heat V//

APPROVED :
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F R

. SLECH/ 34-59-5-9/19
Weldability of Skoda T-56 High Creep Strength Cr-W-Mo-V steels
in the Porged State

treated state and 1if pgssible it should be effected
after tempering at 750°C.
2. Austenite to martensite transformation during
welging is prevented by pre-heating the foryings to
3280 C for 15 mins. The resulting structure after
welding of the weld metal and of the transition zone
is bainite which,after tempering at 750 C,becomes
transformed into a ferriteacarbide structure,
3. éfter cooling from 1030°C at a speed of 1000 to
250°C/hr, the base material has low values of impact
strength. Therefore, great attention must bte paid to
the pre-heating temperature during welding. In the o
case of welding 25 mm plates with pre-heating to 380°C
the cooling speed in the tr sient zone an the
temperature range 750 to 600°C 1s 40 000 C/hr. At
higher pre-heating temperatures the coolinfg speed drops
sharply and cracks may occur in the transient zone in
the case of welding material of a large thickness., In
the case of welding thick rings, where the heat

card 2/% conductivity is low, it is necessary to reduce the V
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. CZuCH/34-59-5-9/10
Weldability of Skoda T-56 High Creep Strength Cr-W-Mo-V Steels
in the Porged State

content to a value which applies for cast steel
Skoda T56 or to carry out the welding in such a way
that the cooling speed in the transient zone does not
reach critical values.

4. The Czech electrode material, V. Lof Spec Extra,
is suitable for welding this steel, After sustained
loading at elevated (operating) temperatures, the
transition between the base material and the weld
metal is gradual and has a ferrite-carbide structure.
There are 13 figures, 7 tables and 10 references,

4 of which are Czech, 3 Soviet, 2 snglish, 1 German.

ASS0CIATION: Vyzkumny a zKufebn{ ustav Z4vodu V, I, Lenina,Plzen
(Besearch and Test Institute V. I. Lenin Works, Piliig)

SUBMITTED: February 7, 1959

Card 3/3
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PILO'S, Vaclav, inz., ScC,

Third Interrational Collog:y on Ctee. weldakbiiity in
Welmar, Zvaranie 1z no, £: 177-178 e '63,

l. Leninovy zavody Plzen,
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KOoUTSKY, J., inz., C.Sc.; PILOUS, V., inz,, C.Sc,

Wolding of modified 1 per cent Cr steels used in the ienin
Works in Plzen, Zvar sbor 11 no.l:154-169 '62,

l. Leninovy zavody, Plzen.
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PILOUS, Vaclav, inz., C.Sc.

‘ 1 and alloys
New experience with the welding of alloy stee
in Leninovy zavody (Lenin W-rks] in Plzen. Zvaranie 1l
no.5:130-135 My 'G2.

1. Leninovy zavody, Plzen.
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Glectede

PAWERA, Karel, inz.; PILOUS, Vaclav, inz., kandidat technickych ved;
POBORIL, Frantisek, inz., dr.

Microstructure and mecranicai properties of weld jointa o7
austenitic and ferrite pearlitic creep resisting steel lor
boilers with high parameters. Hut listy 16 no.3:l18e=1y” M Y

1. Vitkovicke zelezarny Klementa Gottwalda, Ostrava (for Pawers .
2, Zavody V.I.lenina, Vyzkumny a zkusebni ustiav, Plzen (for Piiousj.
3. Vyzkumny ustav hutnicivi zeleza, Praha (for Poborilj.
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AUTHOR: ~Pilous, Vaclav,
Yciences =

TITLE:

PERIODICAL: 7vhra¥sky sbornik, no.
TEXT: The article
ty of gteel with
pearlitic). The detai
the advantage
low-ca~hon electrode
is welded onto a low-al
austeni‘il
sustenitic weld does not occur due
electrode E 44.83.
m.i@n 1. Cabelka

d4ifferent structura
led study at V

(E 44.83) with
loy material.

(Ref. 1:

Cara /"%
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4,

~ gtubilized electrode (E g1,
to the low carbon ©
This welding procedure
5.7 Bratislava

CIA-RDP86-00513R001340910005-8

23306

SLOV,/006/60,00C, J04
D2 37/D304

Er.gineer, Candidate of Techrical

A contribution to the question of ferrite-peariit.
steel welding with an 2aus

tenitic cushion

1960, 439 - 444

indicates methods for determining the welintit
1 basis
%72 in Bratislava establishe:
of sequence welding during which a "cushion® cf a
0

Cerro-

(austenitic “an:

/

.06 - 0.08 % carbon con-ent
The filling weld 18 0¥ the
The carbonizati n SAorne
sntent o
was worked out by Aides
19%3%) . The 1mpact
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23306

SLOV,006/60,000, 004, ., O
A contribution t the ... Do 37/D304

strength of the toe layers 1s¢ satisfauctory after welding ani ren
reatment. The weld can be used up to tne working temperatures
nignh-alloy cladding steel if the louad bearing steel 18 not very
thi1-k. The arc-welded heat resisting butt-joint with #aXillary
ter.al can be used for working temperatures !rom 450 to H0Qf
there 18 stil! nc carbonizatinn of austenitic welding metul

the low-alloy muterial due to the low-=arbon "rushion®. The
hetween austenitic and low-=lloy materiuls for the welting
ryture in the range SO0 - o Y0 shoatd be mnde by TR HEO DN
*rodes, according to tin > .ners. The large decarbiniz.d
5zeur 1n tne low alloy o al toe ad acent o the Austern.
iings metul during neat tro .iment ut working temperat.ares  The
bonizaticn and decarbonizutlon 1s due t. the diflerent o :al.
of ~mrborn .n alfu and gamma phases ns q.cted 1n F b O AR F
{jqef. 4+ Jouarnzl of tie lron and Cteel Inat  TX. P90 :
™he  yoli- trermal stress at 200 - AR GEEIEE R SR AT

styage Tquges SradkKs inoa region clage Lo he 4a8lelnh.

Gue te o wre d1lterent toermal expansiorn coc D007
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23306

SLOV/006/60/OOO/DOA/OO2/903
A contribution to the ... D237/D304

austenitic welding material and the basic ferro-pearlitic material.
One solution for prevent g to form an anti-diftusion
pbarrier between these i revents *‘he transit of
carbon from the low-alloy steel to the austenitic welding metal.
The Leninovy zhvody, (Lenin Works in pilsen) solved the prob-
lem by using auxiliary rods V% having 60/18 NiCr. mhig welding me-
terial has 8 coefficient of +rermal expansion between the low-alloy
ferro-pearlitic and the austenitic material coefficients so the~
cyclic thermal stresses &are not so critical and also tne solubili-
ty of carbon in L al is small. The rods are manufac-
tured by casting instead of rolling which is an advantage comparaes
with foreign rods. Due to the shortege of nickel they are useqd )/
mainly for welding alloy vZ0 of the distributors for gas turbines.
Otherwise they are used as "cushions” of low-alloy ferro-pearlitic
materials while *ne £i1ling electrode is of type 18/8 Crki. The
welding of vZ0 layer 1is made in a protective argon atmosp

form an effective parrier againsi carbon diffusion. The filling
weld is made by austenitic electrodes 1#/8 CriNi (E 391 or £ E91).

card 3/5
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SLov/ooe/so/ooo/ooa/ooz/oo5
A contribution to the ... D237/D304

The welding is made by pre-heating to a temperature corresponding
to the low-alloy material and afterwards the weld is tempered to
the temperature of low-ailoy material (material 15 225 - tempering
temperature 720°C). The impact strength and hardneas established
for tempering the weld by the direct weldability test VIS 25 is

shown in Fig. 7. 6% N 44
F\(,,"' viJ
Fig. 7. Results of direct weldabi- Y '_,,'m’ T J(
lity tests VUS 2S. A i
T -
0
Legend: 1 - Hardnegs Hy; 2 - impact b Ei\‘
strength in mkg/cml; 3 - distance 380 &‘:T |# ) et
from toe in mm; 4 - impact strength; @;MO B l 5%
5 - hardness. $h j; ! R
fml L, !
“a00f A T 12 i
780 ?
¢

W 20 0 0 227 L]
Vidaincal of plocseds pom] S _ (2

/—" Viadoré Aesftmatet =~ = Terdodt D)

Ccard 4/5
Obr. 7. Visledky pHme zkoudky svstitclnosti ves 23
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23306
SLOV/006/60/000,/004 /007, "4
A contribution to the ... D237/D304

The maximum impact strength is 5.7 mn:/cmz, the hardness :s tetween
190 - 216 Hy. The maximum hardness :: the aff:.cted region wus nb-
tained after - 'lding close to the o« edge - 320 Hy. The samrles
were left at 70C during loading 19 kg/mm after heat treuatment.
After 1500 's there was no breaking of the test! pieces. Alsoc n-
cracks were noted after cyclic thermal loading at ©750C for 1000
hours in 23 hour periods. The tests are being continued to nbtain

5000 test hours at temperature. The micro-hurdness of the to« re-
gion is in the range of 240 -~ 252 Hym. Isoluted cases had m:cro-
hardness up to 350 Hyp in the zone close to tiue toe edge for the
welding metal VZU 60. There ure & figures and & references: ° 5iv-
iet-bloc and 3 non-Soviet-bloc. The reference to the English-lang-
uage publication reads as follows: F.D. Richardson, Journal nt the
Iron and Steel Inst. 1X, 1953, 13 - 51,

ASSOCI:TI”N: Leninovy zhvody Plze (Lenin Works, Pilsen!
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PILOUS, V.

Seriautcmatic arc welding. . 295, (7vararie, Sratislava, Yol. 3, nu, 1.

SC: Monthly list of Bast Zuropean Accessions (KEAL),LC Vol 4, No, £, Jun» 19°5,
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PILOUS, V.

Cold pressure welding of aluminunm and copper.
STROJIRENSTVI Vol 6, no. 3, Mar. 1955
C,echoslovakia

SOURCE: EEAL, Vol 5, no. 7, July 1956
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PILOUS, V.

Aluminum and copper cold-pressure butt welding. p. 357.

7VARANIE, Vol. L, No. 12, Dec. 1955,
Czechoslovakia.

SOURCF: East Furopean Accessions Lyst, Library of Congress
Vol, 5, No. 7, Jyly 1956,
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PILOUS, V.
"Gas xhanst in Arc Welding." n. 169, Praha, Vol. 2, no. 4, 1954 .

S0: Rast Buropean Accessions List, Vol. 3. No. 9. September 1954, Lib. of Congress
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67013
CZECH/}“-SQ'IU-l}/ZS
Contribution on the Metallurgical Weldability of 54 Zr Stesls
Innoculated with Molybdenum or Tungsten

steol are discussed. The weldabiltity of these
sSteels was tudged from the hart Jness characteristic of
Jominy rods querched at the fa~es and from the location
of the perlitic front on the isothermal dlag-ams. The
chemical compositions of the materials produced 1in the
@Xperimental heats arg given in Table i, p 69% The test
results have confirmed thnat tungsten increases the
Stability of the austenite in the ferritir-perlitic range
én steels containing 5¢ -hromium. 5¢ Cr W (1555W and

SN 42 2900) steel in whi-h molybdenum 1s substituted by
double the quantity ¢ tungster (1% W) will have a
Similar welding retavicur to that of 54 Cr Mo stee]

(1555 - CSN 17 10.). This wa: proved b. the result: of
cooling experiments gt “teppe? sonling spaeds

between L0000 and 0 - - Fer har, uominy end rardening
tests and caiculations o f the oling speeds from
1sothermal Adiaygvam.s By omparing ‘he "t lNE Speeds ot
which a CV07 austynite Jo mpoiition tukes piare 1n the
perlitic nose reg'cn with <preds res el i the case uf'/
welding with Pre-heating to a temperature of 200- 400 +C
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Contribution on the Meta:!urgtra. Weldar i *y .1 “% Cr Stee.s
Innoculated with Mclvbdenum wr Tungsten
and in the rase - f weldlng withou* pre heating (Tabie - ..
1t can be seen that in nc -ase wiil the sSpeeds be so
high that the perlit:i nreg of the S5 -~urves would be
affaerted Fr-m the poirt f view f welding, W hLac a3
favourable eife t rn hromium . 'wel? sin-e 1t relu e-
the stabtiity ¢ the austun;'e 1 tha rtegian cf the
bainiti. tran. ! rmati-n by own v leny the nese cf tne
batnitic trernsforma*ion ¢~ tre 1e1t, trus a-celerating
the austenite transiorma oo (Plgs £08) Even ;f{ very
thirk sheets are wolded, trg re-~ul*tinyg structure 1n the
transient :~ne .f the welled materlal wiil he bainit:-
which 1s transfrmed ta 2 s rbit - structyzre with a nign
notch itmpa~t strength after tempering Welding 1s
Card usually fnllowed by tempe:ing 2t 7.0 00 and cooling 1n at:
/3 Thgre are + figures., “ tables and + raferences, of wht
3 are Cze &~ . are Bngiisn and 1 13z German

vl ’ . . .
ASSOCIATION: Vyrkamny a cra-ebtnl ustar ZVIL, Plzen
{Resear h ant Tes Irstaitute ZVIL, Pilsen

-

A

SUBMITTED: bprii !>
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AUTHORS: Pawera, Karel, Engineer..igjgggibyéclav. Candidate
of Technical Sciences, Engineer and -
PoboFil, Frantisek, Lngineer Doctor

Microstructure and Mechanical Properties of Weld
Joints Between Austenitic and Pearlitic Creep-
resistant Steels for Boilers Operating at High
Pressures and Tamperatures

PERIODICAL: Hutnické listy, 1961, No. 3., PP. 186 - 197

TEXT: In thermal power stations with high cperating steani
temperatures and pressures austenitic steels have to be used
for the hottest sections of the superheater and the high-
pressure boiler whilst less thermally stressed sections can

be made from cheaper ferritic-pearlitic asteels, In 1959

the problem of producing,satisfactory weld jnints between
these two types of steel became acute. Since at the time a
satisfactory weld joint between ferritic-pearlitic and austen-
jtic steels was not available, it was decided to verify the
possibility of using a welding technology developed 1in the

Card 1/15
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and Test institute of the V.I1. Lenin Works, pilson).

in the first part o1 the paper results publiahed in the
lJiterature are reviewed?: work 1is ment ioned of A.S5. Gel'man
and V.S. PopoVv (Ref. 2), J.T. Tucker, Jr. and F. Eberle

(Ref. 3), F. Erdmann-Je'Jitzcr. M. Beckert and H. schmiedel
{Ref. 4), B. Ldfblad and E. Lindh (Ref. 5) and H. Linden

and H. Henneke (Ref. 6) and information published by the
international Nickel Company (Ref. 8) and also work by

A.F. Kozajev, A.V. SibanovVv (rRef. 9)y L. Jenicek (Ref. 10),

Z. Eminger, J. Krumpos {Ref. 11) and 1. de Marneffe of

France (Ref. 13) as we lier work of one of the
authors (Ref. 1l). i . hat during
heat-treatment and also when

periods at the operating temperatures, a decarburised zoné. a
few tenths of a mm wide, forms in the transient zone in the
ferrxtic—pearlitic steels, whilst in the strip which 18
directly adjacent to the austenitic weld metal a thin
carburised zone forms. This behaviour is attrlbuted to the

Vyzkuany a zkusebni ﬁstnv,zﬂvody v.,1. lLenina Vv Flzui {Research i

card 2/15
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differing solubility of carbon and the a and y phases.

For weld joints between ferritic-pearlitic and austenitic
material which are exposed to high alternating thermal stresses
under load, the Lenin (5koda) Works make the weld using the
material V26 60, which contains 60% Ni and 50% Cr; the
coefficient of thermal expansion of this material has a value
which is intermediate between that of ferritic-pearlitic and
that of austenitic steels (Fig. 3). The solubility of carbon
in this material which contains predominantly Ni, is very low
and therefore it forms an effective barrier against carbon
diffusion. Compared with similar fabricated electrodes
produced by Messrs. wiggin in Great Britain, the Czech-produced
electrodes are cast rods which are considerably cheaper.

The V.I. Lenin Works have developed a reliable process for
manufacturing such welded rods; the only scrap is that caused /

by the gatings, amounting to 25-30% of the charge weight, After —
casting, the rods are sand-blasted and cold-forged on a rotary
forging machine TOS R 16 to a diameter of 3,5 mm, These

electrodes are used for argon-arc welding of high-alloy alloys

Card 3/15
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operating at temperatures up to 700 °c. The welding metal
has the most favourableomechanxca) and physical propertaies
after hardening at 750 ¢C (250 Hv , impact strength up to

10 mkg/cma)- The hardness of the welding motal aft»r welding
is 160 Hy with an impact strength of 9 mkg/cm . The

mechanical properties of this metal are given in Table 1.

The proneness . rittleness was investi;ated at the

temperatures of 600, ¢ for 1 000 hours; the
impact strength does not change appreciably by the ageing
and a drop by about 20% was detected only after cooling to

20 °C, which 18 Sttributed to the fact that the weld metal

was perfectly hardened. The experiments were made on we lds
oining tubes of a diameter of 32 x 5 mm of the steel

TSN (Lof special extra) with tubes of equal dimensions

of the steel ¥sN 17481 (MnCrTi 17/7). The composition (in %)

of these steels is as follouws:

¥sN 15225 - 0.10-0.15 C, 0.45-0.65 Mn. 0.15-0.25 Si, 0.#0-0.50
Cr. 0.90-1.00 Mo, 0.20-0.35 V., max 0.045 P and maX. 0.045 S;

card 4/15
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CSN 17481 - 0.05-0.12 C, 17.0-19.0 Mn, max. 0.70 Si, 7.0-8.0 Cr,
0.30-0.60 Ti, max. 0.040 P and max. 0.035 §S. The following
combinations of weld joints and heat-treatment were used in the
experiments:

Type of Base Weld Heat treatment
weld seam Material Seam (after welding)

A 15225/17481 VZé 60 980°C/0.5 h/air
680°C/1 h/air

680°C/2 h/air

without heat treatment

15225/15225 VZU 60 ) 980°C/0.5 h/air
680°C/1 h/air

17481717481 vau 60 980°C/0.5 h/air
680°C/1 h/air

17481/17481 nen d)1000°C/0.5 h/air.

Card 5/15
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The purpose of the combinations B and C was to determine the
additional influence of the base materials 15225 and 17481 on the \/
properties of the welding material ViU 60; the purpose of the -
combination Cl was to evaluate the stability of the weld of the
austenitic tubes from the steel 17481 welded by the argon-arc

method, using the material "C" (MnCrMo(Nb) 17/7) in accordance with
the technology worked out by J. Novotny (Refs.16,17) at the Vyzkumny
Ustav svaFedsky (Welding Research Institute). The heat-treatment a)
corresponds tn that normally specified for the stecl SN 15225;

b) to that specified for erection weld seams of the steel sk 15225;
d) corresponds to the heat-treatment specified for welds of the

steel CSN 17481. In contrast to the technology of argon-arc welding
of uniform materials, where it is advantageous to fuse the root of
the weld without additional matgrial. it is in this case necsssary

to deposit material from the VZU 60 electrode also into the rzot,so
as to prevent diffusion of carbon from the ferritic-pearlitic 1i:to
the austenitic material. The results of X-ray tents with an
obligque beam through twc walls did not prove satisfactory

Card 6/15
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from the point of view of giving a reliable indication of
the quality of the weld seam and should not be used for
quality control. Therefore, the authors considered using

an X-ray beam in two mutually perpendicular planes. 1n the
bending tests (0fA,B, C) bending angles between 38 and 7}0
were achieved before the first crack occurred and in two cases
bending angles of 120 and 1350 were achieved without any
crack. These results show that the weld joint has a satis-
factory plasticity. Bending tests on the tubes welded with
the electrodes "C" showed good results; bending angles of
180  were achieved without fracture. In tensjle tests at

20 °c, yield-point values of 30 - 41.4 kg/mm” were achieved,
with strength values of 45.7 - 59.5 kg/mm" and contraction
of 10.4 - 14.7%. The fractvres always occurred in the weld
metal VZG 60 which, at thais temperature, has a lower strength
than both the base materials, the mechanical properties are
fully in_accordance with the respective values for the cast
alloy VZU 60. Tensile tests at 575 °C showed yield-point

values of 13,2 - 18.9 kg/mmz. strength values of 27.4 - SS.SKgAm?
Card 7/15
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and an elongation ot 15.3 - 22.7%h; tractures almost always
occurred i1n the austenite and the results correspond with the
appropriate values for the materaial CSN 17481 at that tempra-
ture. The results of metallographic tests confirm that the
alloy VZU b0 1s suitable for welding ferritic-pearlitic steels
with austenitic steels, the coefficient of thermal expansion
of this alloy has a value which 1s intermediate between the
respective values ot the two materiala Due to 1ts high
nickel content, diffusion ot carbon from the ferritic-
pearlitic into the austenitic steel is prevented, The results
of creep-rupture tests for specimens of the dimensions as shown
in Fig. 13 (tube diameter 32 x 5 mm) are plotted in Fig. 14,
1t can be seen that the resuits roughly correspond to a
straight line representing average values tor the material
15225. The method ot heat-treatment of the joints had
practically no influence on the resulta. The fractures always
occurred in the transition zcne of the base material 15225.
Compared with the respective values currently assumed for
these materials, the strength under crecp conditions of the

Card 8/15
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transient zone of the material 152<5 was somewhat lower and
that of the material 17481 was somewhat higher, In 3-month
corrosion tests the corrosion speed of both base materials

was about 0.7 - 1.7 g/maday corresponding approximately to
0.03 -~ 0.09 mm/year. In no case was an intensive or local
corrosion attack detected in the weld, neither the material
"C" nor the material VZU 60 showed signs of having been
attacked by corrosion i1n a power-atation conuensate which was
saturated at 20 C with oxygen and zarbon dioxide. Acknowledg-
ments are expressed to Duchek (vZ0G-zVIL) and rvajlirka (VZIKG).
who made the experimental weld joints Engineer Toman and
Engineer Sedénko (VZKG) and Tykal (YﬁHZ), who carried out the
metallographic analyses Baier {VZKG) and Franc (VUHZ),

for carrying out the mechanical and creep teats

Engineer Svefej (SVUOM) for carrying out the corrosion tests
and also to Engineer Huber (VzKG) There are 14 figures,

7 tabies and 20 referencea: 6 Czech and l4 non-Czech.
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ASSOC1ATIONS VZKG Ustrava (K Pawera)
vz0 ZviL Pilsen (V Pilous)
VUHZ Prague (F Poboril)
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kg/mm kg /mm

Y AR HSLETAT

CIA-RDP86-00513R001340910005-8

PR MR

L/034/01/000/003/004%/011
LU73/E335

FElong- Contra-
ation ction
(5d), %

%

Impact
Strength,

mkg/cmd

No heat- 23 2 b4 4
treat -

ment

20
500
550
600
650
700
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Table 2.
C _Mn St > Cr N1 T1 ¥Fe W
Specified max max max max resT max max. max. max,

composition U.10 0.30 G,H8U 19.0 1.50 15.0 5.0 w0.8¢

Composition
of high-

frequency
heat No 479 U Ub 0 21 U. 47 0.00Y U 0 1805 ¢ 1SL = DO 2.102.19 0.4
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Fig. 3¢ Coefficient of thermal expansion of austenitic
electrode material L 391, the weld alloy vzU 60
and of the base forritc-pearlite material CSN 15210
in the temperature range 1ou to 550 °c.

Temperature, oc versus coefficient of thermal expansion,

a X 10'6 mm/mm/°c. : = AUSTENTTION SUNOVY KOV
e S V) xov v2u 00

wee= Aus:enitic weld metal “-::17m m’gg-it_n_ur_mv'
Wwelding alloy vzU 60 I

- e
—:— pase ferrite-pecarlite
__ __lateraal CSN 15210

§

——— repora T

ol v 4 [ 1}
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pecimen from the tube of diameter 32 x 5 mm

Figz. 13 Test s

for creep-rupture tests.

®
.‘¢ .

dg e

] A?5| ':- B
!

ST T B
O X -

Obr. 13. Zkuiebni veorek » trubky @ 32X5 mnm pro zhoulku
tedeni do lomu.
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Fig, 1b: Results of creep-rupture tests of experimental
weld joints.
Stress, kg/mm vorsus time-to=-failure, hours,

Weld joints from tho materials 15225/VZU 60/17481
and 15225/XZU 60/ 17483
Temperature 575 C.

5 ' oy

T

{)_ DAPCA YO 2 MIPWLG RSNV BOARY
: RINIU WY VA
o Aot st s

A e
1T p e =
— - !CHA X Pt h9
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PILOUS, V.; JANDOS, F.

"weldability of cast steel with 13 percent chromium content.," p. 1%1.

SLEVARENSTVl1. (Ministerstveo tezkeho strojirenstvi a Ceskoslovenska
vedecka technicka spolecnost pro hutn;ctvi a slevarenstvi). lraha,
Czechoslovakdia, Vol. 7, ho. 5, May 1959.

Monthly list of East European Accessions (EEAI), LC, Vol, b, No. t,
August 1959,
Uncla,
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AUTHOR: Véclav Pilous (Cand Tech Sc:t., Engineer)

TITLRE: CThtribullon on the Metaliurgl-al Weldabiltty of
54 Cr Steels.lnnoculated with Molybdenum or Tungstern

PERIODICAL: Hutnické Listy. 1953, Nr 10, pp 2GE 09

ABSTRACT: "Rena" steel w:'n c¢ Cv {nno.u.ated with O 5% mnlyudemiL
is being supplied :n the "as -Fast' state and aisc
shaped by the Vitkov:die Iron Worxs "K Gottwald", tot
high temperature uss. This steel l® belng used for
media with outflowing temperatures up ta A00 ©C and wali
temperatures up to 576 07 In order t» save molyuidenum
and nickel. ZVIL. Pilsen, devalrped a “§¢ ~hromium steel
grade 1555W (CSN We ¢900) in which the scav e molyobdenum
is substituted by doubla the quantity of tungsten (1%).
For welding these steals, the Welding Resear~h Institute
in Bratislava {s applying ferritre-perlitic electrodes
with a composition similaT tc that of the welded
material with ailrying elements 1ir the giLe-t: nde cLaEUVILES
The electrode plant of the Vitsovicad Iron Works have

Card produced for this purpese duitable elaectrodes 1n which ¢

1/3 the allcying material 15 located in the core cf the '
6lectrode. In this rapsr the welding properties of Mo-W)

i
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Nnoculateqd with Molybdenum or Tungsten

®Xperimentq) heats garg Elven in Table 1, p 895, The test
Tesults have confirmed that tungsten increases the
stability of the dustenite ip tne ferritio-perlitic range
containing 59 chromium. 54 Cr w (1555W ang
SN 42 2900) stee] in which @molybdenum g Substityteq by
double the qQuant ity cr tungsten (1¢ W) will have g
Sim{lar velding behavioyr ¢, that of 59 ¢ Mo stee]
{1555 - Csy 17 102). This wgs PIoved be the regy)¢e of
ooling 8Xperiments gt Stepped 200l1ing speeds
between 450000 and 20 oz pon hour, Jominy eng hNardening
tests ang Calculations of the “voling Speeds frop
Card isotherma)] diagrams By comparing the ¢coling speeds at
2/3 which 3 204 austenitg decompcsltlon takes plarg in the
Perlitjr llose regip wWith spgeds Tea-hed 1n the casq of -/
Welding with Pre-heatiny ¢, temperatyrg of 300-400 ¢
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Contribution on the Metallurgical Weldatr 1:ty of 5% Cr Bteeis
Innoculated with Molybdenum &% Tungsten
s of weliling without pre-heating (Tab.®
n that in nv case Will 1ne speeds be SO

high that the perliti: nese of the § ~urves would be
affected From tha pnint cf view of wolding, W has
favourable effe v+ ~n hrominufb sreels since 1t redures
the stabillly cf otne austeni‘te 0 the TegiOn of the
bainitis Lransformation VY arp o reng the nuse cf tre
bainitic transformaton v 4 tne tett, trud acrelerating
the austenite transformatiod (Pigs ) Even 1if veIry
thick sheets aTve welded. the Tesul TLOE ctructure 10 the
be bainiti-”

transient. zone -f the welded material will
ormed (0 3 snrbitir structure with a nigh

A

which 138 transf
notch impast strength afler tempeTing. Welding 1is
Card usually followed DY tempezing 3t 220 ©C and (0ollDne in a1l
3/3 There are 4 fipures. c yables and © seferences, of whiuh
© are English snd 1 13 Germal- V///

3 are Czen, R
setn{ ustav ZV1L, Pl7ek

ASSOCIATION: ijxumn; a Zf
ZVIL, Pilczep

(Resear~h and Tgs® institute
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Changes of nepheline syenite and minerals constituting it
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silicate) rocks of the northeastern shores of Lake Sevan,
Prom.Arm. 4 no,12:8-13 D 161, (MIRA 15:2)
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Forsterite refractories from Shorzha dunites, Ogneupory 28
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1. Vsesoyuznyy institut ogneuporov (for Aleksandrova, Novixcv'
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MEDVEDEVA, 1.Ye.; FETHOV, V.P.; KABANOVA, Ye.S.; MARFUNIN, A.S.;
TSVETKCV, A.1.; FILOYAN, G.0.; MAKFUKIK, A.S., dortor
geol.-miner.nauk, otv, red.; ZAKHAKCV, Ye.Ye., prof.,
glav, red.

[Achievement: of iclence: Geochemistry, mineralogy, petro-
graphy, 1963-1964] Itogi nauki: geokhimiis, ninera.opiia,
petrografiia, 19¢3-1%6i. Moskve, Akad. nauk SHS*. In-t
rauchncd informntsid, 146, .35 1, (MINA 192
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PILOYAN, G. O.; TS'ETKCV, A. I.; LAPIY, V. V.; VALTASITKVI“A, Ye. P.
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"0n solid-phase irteraction between carborates and clay =win-rals
during thermal analysis.®

Report submitted fcr the International Clay Conference, Stockbtrl-,
Sweden, 12-16 Aug 63.
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Using DTA for the quantitative determination of some minerals in
natural and artificial mixtures. Iav. AN SSSR, Ser,geol. 28
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{ geokhimii AN SSSR, Moskva,
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Third All-Union Conference on Thermography. Izv, AN SS3R.Ser,
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(Thermometry)

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001340910005-8"



